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The two reports that did not describe a relationship between cigarette 
smoking and serum cholesterol levels are (1) Acheson and Jessoq (in old men) 
and (54) Konttinen in young men* These are well executed studies and are 
reproduced in this report. This subject is discussed on pages 207 to 210* 
Subsequenpto 1964, ten additional reports appeared indicating no relationship 
between cigarette smoking and hyperlipidemia*. 
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w. J. E. JESSOP, M-V, M.D., F.R.C.P.I. 

. Professor of Social Medicine. Trinity College. Dublin 

The interrelationships between coronary heart disease, 
scrum lipids, and cigarette-smoking have been demon¬ 
strated by authors from several countries in recent 
years (Hammond ami Horn. 1954 ; Gcrtlcr and White. 
1954; Gofman et at. 1955; Doll and Hill. 1956: 
Thomas. 1953 ; Karvoncn et cl.. 1959 ; Dau ber et al. 
1959; Bronte-Stcw art,. 19.61),. Their work, has, however, 
been chiefly concerned with men below or during middle 
age. whereas it seems that over the age of 65 >cars there 
is little relationship between death from coronary hearr 
disease and a previous history of smoking (Doll anu 
Hill, 1956) or between clinical evidence of myocardial 
ischaemia anJ raised scrum cholesterol (Oliver, I95S : 
Acheson. 1961). 1: is therefore a matter of some intere^ 
whether serum lipids arc related to smoking habits in 
men aged 65 and over. 

* \f - Material and Method 
7he Sample .—The men were all pensioners on the 
list of Messrs. Arthur Guinness Son and Company l.tJ 
(Dublin), andi their names were selected in a randor- 
manner as follows: every man aged between 75 and S ; 
was chosen, between th*; ages of 70 and 74 every thir* 
name was omitted from the list, and between the age^ 
of 65 anJ 69 alternate names were omitted. Thi 
method of selection produced 2t *7 names in all. an- 
each man was vent a po\tcurJ inviting him to alter:., 
in the company** medical department for clinic:* 
examination ; the actual attendances (.Ml) are show:. 

•by age in Table I. together with the numbers for whom 
estimations of serum cholesterol and an analysis of 
the serum proteins by paper electrophoresis were 
satisfactory. 
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Clinical Examination and Lipid Estimations .—Full 
details have already been published of clinical pro¬ 
cedures (Acheson and Acheson, 1953 ; Acheson, 1961) 
and of biochemical and electrophoretic techniques 
(Acheson et at. 1953 ; Acheson and Jcssop. 1961); 
accordingly only an outline will be given here. The 
clinical examination, which was carried out by one of 
us (R. M. A.), included a history of smoking habits and 
a note about diet that permitted a rough appraisal of 
whether or not these old men fed themselves adequately. 
Blood was taken in a dry syringe between 9 a.m. and 
II a.m.. after breakfast, and within 90 minutes the 
serum was separated by centrifuging. The serum 
cholesterol was estimated by three independent 
observers, one of whom used the method of Sacked 
(1925) and two that of Anderson and Keys (1956) ; 
and since the findings by the two methods did not differ 
systematically the results were averaged, when the three 
estimations were within 10% of the highest of the three. 
In the relatively few cases where they were not, assess¬ 
ments were repeated until the required agreement level 
was reached. Paper electrophoresis, with certain minor 
modifications, was carried out by Use technique of 
Dangerfield and Smith (1955). using a horizontal EEL 
apparatus and a barfcitone butfer {pH 3.6), Each strip 
was divided in two, light green S.F. (’* lissaminc *’ green) 
being used to stain the scrum proteins and sudan black 
for the lipoproteins. The intensity of staining in the 
various bands was measured with an automatic reflects 
ance scanner which incorporated its own integrator. 

Tobacco and Dietary Indices .—For certain of the 
calculations tobacco and dietary indices have been used. 
For the tobacco index l oz. (23 g.) of tobacco a week 
and 5 cigarettes a day were taken as unity. Thus a 
man who smoked 20 cigarettes a day had an index 
value of 4, and another who smoked 10 cigarettes a day 
and 3 oz. (S5 g ) of pipe tobacco a week had a value 
of 2 + 3 = 5. The dietary index simply enumerated the 
number of times a man ate meat. fish, or egg in a week ; 
it ranged from 0 to 19, and. although it is obviously 
a very rough measure, the scrum albumin was 
significantly higher in those with an index of 14 
than in those with an index of levs than 2; and men 
with an index of 2 or under had significantly Ifevs 
subcutaneous adipose tissue than the remainder of the 
sample (Acheson and Jevvop, 1961). 

Result* 

IttbUouiblp of Strum O>ol*«l«rol *o4 S^noVInj With At# 

The distribution of serum cholesterol in the 
sample is shown by five-year age-groups in Fig. 1 and 
that of ft fa lipoprotein ratio in lig. 2. There tended 
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to be absolutely and relatively fewer men with a serum 
cholesterol in excess of 210 me;.,among the older age- 
groups. with the result that the mean value fell slightly 
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Fio. 1.—Histograms iHo»inz distribution of serum cholesterol 
In s.unpie by five-year age-group*. 
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Fio. 2.—Distribution of Zla Lpoprctein ratio by five-ytar 
age-greups. 


but significantly with age (r=— 0.19; P<001). The 
pattern of smoking, varied in a far more striding 
manner with ace (see Tabic U): 66% of the men aged 
75 years and over were pipe smokers and 9% cigarette 
smokers, as compared'with 27%, pipe smokers and 53 ^ 
cigarette smokers in those who were less than 75. 


Table II :—Habits by A^e Amon? Men %ith Cholesterol 
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Relationship Erb»rto Scrum Ufc^* aad Smoiice 
The nature of the relationship between smoking and 
both serum cholesterol and £/« lipoprotein' ratio is 
indicated in Table Ml. This shows that both measures 
of serum lipid are just a little higher in non-smosers 
or very light smokers than in the heavier smoxers of 
cigarette or pipe tobacco. This trend Is confirmed by 
the correlation analysis shown in Table IV. where U 
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can be seen that all the coefficients of correlation are 
negative, but with the exception of Sja lipoprotein ratio 
in pipe smokers and non-smokers the trend* 3rc not 
statistically significant. 


TULA IV.— Correlation Bet*-**n Serum UbiJj and Smoking in 
(he Enr.re Sample 



Serum 

Sefum 


Ovo^'erot 

Uporo ‘icto* 


(m*. HA) ml.) 

KklrtD 

Cit*fWte irrwjkfn gr> J non-^tnoktn .. ] 

| -007 

-O-IO 

*mo*rn and Qon-tnokai .. | 

-0 14 

-0 33* 

Tv>b*ocu laJe* .. .. .. .. 

-OOl 

-O-ll 


* F <0-001; oooe of iho ot.Ser itjin:io are iipmrkant «t to* 57i k**l. 


Bronte-Stewart (1961) believes that the proved 
relationship between serum cholesterol and cigarette- 
smoking in younger meu may be due to dietary 
preferences. It is possible that these old people living 
on pensions cannot' afford to smoke heavily and to cat 
well, and therefore a comparison' was made between 
the dietary indices and some other characteristics of, 
on the one band, the heavy smokers of both cigarettes 
and pipe tobacco and, on the other, the non-smokers 
(Table V). It can be seen that the heavy cigarette- 
smokers are significantly younger than the other two 
groups—a finding which, reflects the diiTcrence between 
the smoking habits of the generation' which reached 
maturity before and after 1914. In the sample as a 


- Ta&L& V .—Serum Lipids, Age. end Dietary Index of S’on-smo<ers 
end Heavy Smokers oi Cigarette and Ftpe Tobacco 
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whole there was a significant negative regression' of 
serum cholesterol with age of 1.7 mg:/year (Acheson 
€t cL, 195$), but^ even allowing for this, the deferences 
between the mean serum cholesterol values are not 
significant at the 5% level; The dietary index used 
in this study does not measure preferences, but it has 
already, been shown above that there is reason to believe 
that it measures the general level of nutrition and there¬ 
fore would show whether the heavy smokers go without 
food: The analysis in Table V indicates that this is 
not the case ; indeed; the Heavy pipe-smokers eat rather 
more than die non-smokers, although the diilerence is 
not quite significant (t = 1.69; 0.1 >P>0.05). 

Discussion 

There can be little question of the relationship between 
scrum lipids and cigarette-smoking in middle-aged men. 
It has been demonstrated'in the U.S.A. (Gofnun et at.. 
1955 ; Thomas. 1*58 ; Dawber a 1959). Finland 
(Karvonen et at.. J95‘*)i and South Africa (Oronte- 
Stcuart, 1961 )j yet in die present data based on oldlmcn 
there is no evidence whatsoever of su^h a relationship 
—in fact, there is a suggestion that aon-smokers may 
have a mean serum cholesterol' and ft,'a lipoprotein 
ratio which are higher than in smokers. 

Brontc-Stcwart (1961) believes that the reason serum 
lipids arc raised in younger mtokers is because taste 
preferences induce them to cjt more cholesterologemc: 
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y substances, such as saturated fats, than non-smoker*; 
he has published some evidence, which he docs oot claim 
to be conclusive, to support hu view (Brontc-Stcwart 
1961 ; Perrin tt at., 1961), v . • 

The lack of correlation between scrum lipids a^j 
smoking habits in the present sample receives indirect 
support from the fact that smoking does not seem to 
I be associated with coronary heart disease in them 
(Acheron, 1961) or in two other samples of men over 
the age of 65 years (Hammond and Horn. 1954; Doll 
-«nd Htii, 1956), On the present evidence it is not 
possible to give a reason for this, even less to explain 

* the possibility of an inverse relationship, but several 
theories surest thenisclkes. First, as has been stated 
limited financial means might have caused those who 
smoke more to eat' less, bu: in the present simp!: there 

^ uas nothing to suggest that means were so limited nor 
\ lhat heavy smokers ate less. Secondly, if vre accept 
Bronte-Siewan s basic hypothesis, it could reasonably 
; be argued that the etTcct of ageing on the sense of taste 
^ /may be more powerful than any etfcct of tobacco* 
smoking, so that the latter is obscured among old people. 

. Thirdly, it could be that with increasing age the pattern 
of metabolism of fats and lipids is changed. 

Our finding, although difficult to explain, is compatible 
With our knowledge of the aetiology of coronary heart 
disease in old men. In younger age-groups the greater 
part of coronary disease takes the form of infarction 

* caused by thrombotic occlusion of a major vessel, a 
, lesion which has repeatedly been shown to be associated 

with high scrum cholesterol and a raised fi/a lipoprotein 
ratio. Brontc-Stew art (1961) believes that the relation¬ 
ship between cigarette-smoking and such disease is due 
To the raised serum cholesterol which smokers have, 
rather than to any pharmacologically induced response 
smoking may elicit from the cardiovascular system. 

- Only 9 ;, of the present scries had myocardial infarction . 
and in them the serum cholesterol and fifa lipoprotein 
ratios were raised; the remaining St%, the majority 
of whom had angina pectoris and/or rsyocardiji- 
ischaemia, did not dilfer from the controls in their 
smoking habits or their ixcrum lipids or serum 
cholesterol. Dawbcr tt at. (195S), in a longitudinal 
study of younger men. have shown that, although 
cigarette-smoking and high serum cholesterol predispose 
to coronary thrombosis, neither predisposes to new* cases 
of coronary heart disease presenting as angina pectoris 
In line with this is the failure of Paterson tt cl. (1956) 
to demonstrate a correlation between cholesterol levels 
during life and the extent of atherosclerosis at necropsy. 
Our present finding, therefore, is consistent with the 
view already expressed (Acheson. 1961) that coronary 
heart disease which presents as angina pectoris and 
electrocardiographic evidence of myocardial ischaemia 

‘ without infarction in old men is of diiTcrent aetiology 
from acute coronary thrombosis^ which U the more 
Usual form the disease takes in younger mco. 

• ' ' • ‘ Summary 

It is shown in a random sample (221) of a defined 

* population of men aged 65-&5 years that Lobicco- 

- smoking, whether in pipes or cigarettes, is not associated 
with elevation of the serum cholesterol or the fijn 
lipoprotein ratio. The significance of this finding in 
the aetiology of coronary heart disease is diwut»cd. 
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